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SUPPLEMENTAL RULE 132 DECLARATION OF DR. VUAY KUMAR 
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Washington, D.C. 20231 

Dear Sir: 

I, Dr. Vijay Kumarj hiexd)y declare \he following: 



U I am a co-inveator of the invention sot forth in Serial No* 10/007,866* 
2, The present invention describes for the first time the synthesis of 
biodegradable oxidized cellulose est^. 

3» la conq)ariaon to previon^ly made oxidized ceullulose esters, the products of 



tidfi invention o£Eer a new class of bfodegradable polymers that undergo hydrolysis by 
enzymatic and/or chemical means 171 vn^an^ Theymaytherefbrabettsedas 
bicmaterials and as dmg canicEa in medidutie, pharmaceutics, agriculture, and vetednazy 
fields. 

4. ta fldditiKmy these Gxidized cdhilose esters arc less expensive to produce than 
some of the most commonly and widely used biodcgEadable polymers, such as poly(lactide- 
co-glycolide) copolymer. 
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5. While others in the ait have soccessfiilly syiothesized caiboxylated cellulose 
estraS) Buch compounds are not hiodegradable. 

6. Studies show that the carhoxyl ccmtent and degree of polymedzation (DP) of 
oxidized cellulose play importaist roles in the degradatiozx of oxidized cellulose in vitro and in 
vivo. In general, the higher the caiboxyl contesit, or the lower the DP« the jEaster the rale of 
degradation of oTddized cellulose. 

7. Coti^pared to oflier biodegradable polymers, oxidized cellulose haa received 
liule consideration as a potential biomaterial or drug caoier. Una is because it is practically 
insoluble in organic solvents aad water, and hence, posea little or no fonnuIaticHi flexibility. 

8. Recently, U.S. Patent No. 5*973 ,139 (Lee et al.) disclosed a process lor 
producing caiboxylated cellulose esters using oxidized ceUulose materials containing about 
0.14h0.3% whr of carboxylic content, bi this process, the startti^ ceUulose source is first 
estetified and then bydrolyzed to ^ve the prodoct The carboxylated cellulose esters 
prepared by diis method are uaeflil m the development of coaiiii^ formulations that can be 
applied to papcr^ plasdc^ metal, wood, gypsum board, ooncxete hridc^ masonry or galvanized 
sheets. 

9. Anotiiorpreviaus method in the ait fbr preparing caiboxylaied celluloae estars 
uses cellulose acetaisebutyFate as a starting material. The catboxylicgnTnpa are then 
introduced by treating fhe poljmer with ozone. The disadvantage to the carboxylated 
cellulose esters prepared according to Ifais method, howevo; is that Ifaey are not 
biodegradable. 

10. The method referenced inparagrqdi 9 is exactly the method by which the 
carboxylated ceilulose esters of Bogan et al. are prepared, i.e. cellulose acetate butyrate is 
leacfeed with ozone. Thus, the iion^^iodegradablecelluIosicpolymeiaofBogaxxetBL are 
inherently dif^nt fiom that of the clahned invention. 

1 1 . The non-biodegradability of fhe polymers of Bogan et al. is also illustiated by 
the miended uses of tbeir compositions. Specifically;, the Bogan polymers are intended fbr 
use as pigm^ dispeisions (CoL 17, line 44), metal ooadngs (Col. IS, line 34), irk 
conq>o$itions (CoL 20, line 51), and wood qoating3 (CoL 22^ line 9). One sldUed in the art 
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would waJize that such products should not be biodegradable since fhcy must remam intact in 
Older to exhibit peacmanent soaHng/piotcctive qualities. 

12. The oxidized cellulose esters of the claimed invention are further 
distinfiuished ftom those of Bogan et b1. sinco they do not include lactotxe functional groups, 
Bogan et al. cote that their caiboxylated cellulose estm including the acetates, butyrates and 
prgpionates {tctmed "XAE") contain a lactoiie levd of from about 4.52 x 10"^ to about 6-13 x 
lO"* molea of lactone moiety per gram of XAB. In controt, i^Ucantfi' oxidized cellulose 
esters do not inchide lactone moieties, as evidenced by the d^ed structures. 

13. The Bogan et aL compounds cannot be biodegradable if they are to be used fcr 

their intended purposes. 

14. The cooqiosLtions of Lee et aL also do not read on ^plicants' claimed 
compounds since theliee compounds arenotbiodegnulable. 

1 5. The ncn-hioclsgradabifity of liie Lee et al. cotnpounds is evidooced by the low 
caAoxylic content of its compoimds (0-14-03% vrhf) as well as the Intended uses of the 
compounds. More ^ificaHy, the intended uses of the Lee con«)ou^ 

Bogan ct al., include coaling fermnlations for paper, plaatio, metal, wood, gypsum board, 
'Gonoreto bricK maaomy or galvanized sheets. 

1 6. Tile Lee et al. coimpaunds cannot be biodegFadaible if fhey are to be used for 
theiT intended poipoaes. 

17. Ihenby declare that all slatemaiitB made herein of my own knowledge are 
true, snd that all statemenls made on mfbnnation and belief are believed to be tme; and 
further that these atatemeuts were made with the knowledge that willful &ke statements and 
the like fio made are punishable by fine or inonisonnMit, or bod)> under Section 1001 of Title 
18 of the United States Code, and thai such willful false statemort^ may jeopardize the 
validity of the application, any patent issuing thereon, or any patent to which this verified 
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^statemjsnt is direscted. 




Dr. Vgay 
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